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Outline

e CAIV & TOC descriptionsand characteristics
e DoN*'s(etal) TOC & CAIV policies

 DoN Initiatives

« CAIV and Target Cost (TC)

e TOC & CAIV tools

o Related short subjects

e Conclusion

*Department of the Navy
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Briefing, Washington, DC

FAQsWe Will Answer

Including some questions you didn’t even know to ask

e TOC & CAIV '

— What isthe difference?

— What aretherelationships?

— How do they relate to other topicsin acquisition?
TOC Costs

— What costs must we include?
— How can we deter minethem?

CAIlV practicesand tools
— Where can we go to flesh them out?
— And what arethe proven tools? Sayswho?

 What aretherolesof Government and Industry? ...

rcoleman@ar.navy.mil, www.ace.navy.mil, www.acq-ref.navy.mil, (703) 633-8300 x4536, 11/10/99, 3 BTN CONE € EEELLNE
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CAIV & TOC Policy and Background

USD Memo of 19 Jul 95: “Policy on Cost-Performance Trades’
USD Memo of 4 Dec 95 “ Cost Asan Independent Variable’
DoDD 5000.1 and DoDI 5000.2-R (Ch-3)

USD(A& T) Memo TOC Pilot Programsdated 13 April 98

SECNAV Memo CAIV Policy Guidance dated 16 April 98

ASN(RD& A) Memo I mplementation of TOC Baselinesin the
DoN dated 5 May 98

SAF/AQ memo “Implementing CAIV” dated 12 March 1997

OUSD(A& T) Memo of 13 Nov 98, “ Definitionsof TOC, LCC, and
the Responsibilities of PM s’

Details of references are in Backup
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TOC & CAIV ... how dothey relate, differ?

« CAlIV iIsajprocess-away toreduce costs
e TOCisadomain - a set of coststo bereduced

 TOC Reduction* Isa program - a set of processes

— TOC Reduction seeksto change:
 What we acquire, usually addressed by CAIV

 How we acquire or operate a system, addressed in a
number of ways, in order to reduce cost

“CAIV isaverb,
TOC Isanoun!”

- Bob Jones, NSWC-CD

*Also Called” Reducing TOC (R-TOC)”
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The Full Spectrum of CAIV

Better

Performance

(s

tart

Cheaper

Briefing, Washington, DC

These are all
variations on a
theme
The Tool Set is
Similar

Big Gold Nugget Programs

maller or less Threat-Stressed

S
Programs
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Product, Process, TOC, CAIV & ThelLifeCycle

Not to scale ... it'sonly a cartoon!

Processes can be improved almost

iIndependently of product
These effectsarelarger if choicesareearlier,

Other TOC Reduction tools
apply in the “Process’ area

but costs can be affected later

<+— Acquisition —»
Process

Cost O&S

Product

R&D
» Time

Product choices affect processes and their
COStS ... so product improvements have
great leverage ... but choices must be made
early

CAIV istheprincipal tool in
the“Product” area, and is
most applicable in Acquisition

rcoleman@ar.navy.mil, www.ace.navy.mil, www.acq-ref.navy.mil, (703) 633-8300 x4536, 11/10/99, 7 WIS CNE AL



Briefing, Washington, DC

DoD TOC Definition

DoD TOC isthe sum of all financial resour ces necessary to
Or ganize, equip, sustain and oper ate military forces
sufficient to meet national goalsin compliance with all laws,
all policiesapplicableto DaD, all standardsin effect for
readiness, safety, and quality of life, and all other official
measur es of performance for DoD and its Components.
DoD TOC iscomprised of coststo research, develop,
acquire, own, oper ate, and dispose of weapon and support
systems, other equipment and real property, the coststo
recr uit, retain, separate and otherwise support military and
civilian personnel, and all other costs of business operations
of the DoD.

This is a new, revised definition

-OUSD(A&T) Memo of 13 Nov 98, “Definitions of TOC, LCC, and the Responsibilities of PMS’
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Life Cycle Cost Definition

Defense Systems TOC isdefined as Life Cycle Cost
(LCC). LCC (per DoD 5000.4M) includes not only
acquisition program direct costs, but also the indir ect
costs attributable to the acquisition program (i.e., costs
that would not occur if the program did not exist). For
example, indirect costs would includetheinfrastructure
that plans, manages, and executes a program over itsfull
life and common support items and systems.

This is an old, revitalized definition

-OUSD(A&T) Memo of 13 Nov 98, “Definitions of TOC, LCC, and the Responsibilities of PMS’

rcoleman@ar.navy.mil, www.ace.navy.mil, www.acq-ref.navy.mil, (703) 633-8300 x4536, 11/10/99, 9 R T8 CNE LN



DTC vs. CAIV and TOC!

CAlV
o Startsbefore Acquisition .
e LCC? .
 CPIPT with Gov't & Ktr .
e Maximum incentives .
 Reguirement & .

Performance-based trades
e Freedom from MILSPECs
« Empowered IPTs .
e Continual cost reduction .

Briefing, Washington, DC

DTC
Starts during acquisition
AUPC
Contractor
No incentivesto do trades

Limited trades within fixed
requirements

MILSPECs & Standards
Hierar chical management
Cost tracking & containment

1 Adapted from a briefing to BMDO CAIV Workshop of 12 Feb 1998 by Dr. S. Pallas

2 Formerly TOC.
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New | nitiatives

e Therearetwo kindsof new Initiatives:

— “New ldeas’: Revolutionary or near-revolutionary
concepts unlike anything before them
e Mass Production
* Lean Production (the Toyota Production System)
o Statistical Process Control

— “Best Practices’: ldeas, known “to all in part, and to
somein full,” fleshed out and given a catchy name
« TQM
« IPTs

e CAIV & TOC* arepart “Best Practice” and part
“New ldea”

*The term TOC is used to mean both TOC and TOC Reduction, for brevity, in DoD, and here """
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CAIV & TOC asBest Practices

 None of these are new ideas:
— Only buying what you can afford
— Capping costs
— Reducing all costs, incurred or influenced

— Trading off some capabilitiesto reduce cost, while
maintaining “ Key Performance Parameters’

— Incentivizing cost reduction
 Every past PM did some of these to some degree
— Thebest did them to the greatest degree

— The CAIV & TOC initiatives seek to increase
participation in these practices

rcoleman@ar.navy.mil, www.ace.navy.mil, www.acq-ref.navy.mil, (703) 633-8300 x4536, 11/10/99, 12 BTN CONE € EEELLNE



Briefing, Washington, DC
CAIV & TOC asNew ldeas

 CAIV hasadramatic effect on the reguirements
Process

— Requirement generation must now include
consideration of costs

— Early and continuous user involvement in
cost/performance trades
* Programs havetheflexibility to exceed spending
capsin Acquisition if TOC reductions can be
shown (e.g., AAAV transmission)
— Note that recouping these savings can be problematical

— Thereisa DoN TOC Reduction Gainsharing I ncentives
| PT in process, formulating a new policy

rcoleman@ar.navy.mil, www.ace.navy.mil, www.acq-ref.navy.mil, (703) 633-8300 x4536, 11/10/99, 13 BTN CONE € EEELLNE
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A Few CAIV Process Slides

Ly THIR Wigy
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The CAI V PI‘ OCGSS Briefing, Washington, DC

e

*l .

v
v
Thresholds Reference
PM
[ Targets J {& Objectives} { System J
A 4
Cost & Performance Gap < Cost Estimate
A
—» Product Performance Trades Mfr

— Process | mprovements

See Next slide b




Define Targets and

Other Program Requirements

Briefing, Washington, DC

v

Explore System Concepts & <
Select Most Promising Option

TC Process Flow

¥

Top Down
Bottom up

Allocate Requirement
Targets to Sub-Teams

<

h 4

) Sub-Teams Develop Concepts
To Meet Distributed Targets <

v

Roll up of Sub-Team
Target Inputs/status

@_ﬂﬂf)’ﬂﬂ“

ARO ACE TOC Symposium,
May 99 - Gary Toyama,
Keynote Speaker
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Target Costing/Part Number Targets

Part/Cost Pareto

ARO ACE TOC Symposium,
May 99 - Gary Toyama,
Keynote Speaker

@_ﬂﬂffﬂa '

Focus On The Few Parts That Drive Overall Cost

rcoleman@ar.navy.mil, www.ace.navy.mil, www.acq-ref.navy.mil, (703) 633-8300 x4536, 11/10/99, 17 RTINS
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Different Costing for Different Roles

Does Doesn't
Match TC Requirements Match TC Requirements
A A
N\~ N

Initial Tradie Baseline

IE/ME

Assess Trades

Based on Initial Detail Estimating Costing

Estimating & Risks

Trade #2

ARO ACE TOC Symposium,
Trade #4 May 99 - Gary Toyama,

Keynote Speaker

Assess Based
Pricing > on Fé‘ngliSPkr;cmg

@_ﬂﬂffﬂﬂ' New Trade
Trade #2 .
Baseline

rcoleman@ar.navy.mil, www.ace.navy.mil, www.acq-ref.navy.mil, (703) 633-8300 x4536, 11/10/99, 18
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Briefing, Washington, DC

Peeling the Target Cost and CAIV Onion

Target Cost an
TOC/CAIV Reationships

Target Cost

This is the
another
briefing

There is some
overlap, but
most of the

TC material is

there

rcoleman@ar.navy.mil, www.ace.navy.mil, www.acq-ref.navy.mil, (703) 633-8300 x4536, 11/10/99, 19 LGAISTIEA CINTER B EACELLEME




Briefing, Washington, DC

CAIV Compared to Target Cost
or

“Where Should | Look to Flesh Out CAlIV and TOC
Methods and Practices?”
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CAIlV in Context of Industry’s Methods

« CAIV wasborn at thesametimethat U. S. industry was
discovering a Japanese practice called Target Costing (TC)

 TheConsortium for Advanced M anufacturing - I nter nationalt
(cam-1) timeline for their definitive book “ Target Costing - The
Next Frontier in Strategic Cost Management” .

— TC Focus Group formed: Dec ‘93

— Book begun: Summer ‘94

— Book published: Sept 195

Bibliography analysis shows articles as follows:

87 88 89 90 91 92 93 94 95

1 11 11 11 1111 11111 11
« TheOSD timelinefor the CAIV policy:

— Workshop convened: Summer ‘94

— Promulgated: Fall ‘95

1 See http://www.cam-i.or g/
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7 Key Elementsof TC vs. CAIV & TOC

e Target costingisa system of profit planning and cost
management that is:

Target Costing* CAlV
— Priceled Affordability determination
— Customer focused Meeting the warfighters needs
— Design centered Design trade intensive
— Crossfunctional |PTsare key

— Life-cycleoriented LCC
— Value-chainbased Implicit

“*Target Costing - The Next Frontier in Strategic Cost Management”

rcoleman@ar.navy.mil, www.ace.navy.mil, www.acq-ref.navy.mil, (703) 633-8300 x4536, 11/10/99, 22 RTINS
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DoN CAIV, TOC and Target Costing

 DoN CALIV differsfrom Target Costing! in that the cost which is
selected asthe Target Cost comes from Affordability Analysis?
rather than Market Analysis, and in the expansion to TOC

e CAIV and TOC addressissuesthat differentiate the Service from
the civilian consumer, and which result in a (senior ?) partnersnip
with industry:

o Explicitly chooses key performance parameterslong before fielding with
only an educated guess at emer ging technology

e “Commits’ tothe product sight unseen (progressively and inexorably)

 Fundstheentirelife cyclewholly and directly

— Bearsall sunk costs

— Bearsvirtually all risk

— Buys~all units

— Must budget and account for indirect costs

1“ CAIV & TOC and their Relationship to Target Costing” , R. Coleman, 1998, 2" International Congress on Target Costing
2 Other services place a reduced emphasis on formal Affordability Determination as a part of CAIV.
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Briefing, Washington, DC
Target Costing Applicability

o CAIV isdtratified into Gov’t and industry activities
— Together, theseyield a good analogy to TC

o Understanding TC may give us better under standing
of “thethinking behind thethinking” of CAIV

e TC may be something we would like our
manufacturersto do, since:
— TCisanalogousto CAIV, and reinforcesit
— Privateindustry isalready in the process of adoption of TC

— Private industry can borrow from mature Japanese and
German TC practicesand literature

— Congiderableliterature and guidance are provided by CAM-I

rcoleman@ar.navy.mil, www.ace.navy.mil, www.acq-ref.navy.mil, (703) 633-8300 x4536, 11/10/99, 24 RTINS
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Government and Industry Rolesin CAIV?

Government | ndustry

* Determinesresourcesand Little-to-norole
mission needs

e SetsTarget Costs & KPPs

Assistsin trade analysis

using trades
* Insight  Develops metrics & provisions
W | for program management
- | nsight e ldentifiesinitial cost & cost
reduction opportunities
e |nsight e Designsand produces system

 Revisestargetsat each Assistsin trade analysis

phase

1 Briefer’'s opinion
Qr’-’ \ %
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Differences Between CAIV & TC Implementation

« Amongthe main problemscited by TC implementersare culture
change and training

 TC usually startson a small project then spreadsto therest of the
company

— Boeing Scandinavian Belly Loader $100K, 3 mo., 25 people - spread by
stagesto $Bs, 2-3 yr. projects, 10K people

— Continental Teves ABS ~$200M - then spread to $2.4B

— CASE Corp. XT Skid Steer

— Rocketdyne started with the RS 27, and moved to the RS 68
 CAIV went much faster

— Mandated in Fall ‘95

— Flagship programsreported in July ‘96

— Effectivefor all programsin ‘96

— CAIV wastop down, with no actual example programs, tools, or expertise
« TOC Reduction has been added

— Mandated Winter of ‘98

— Largeprograms (ACAT | & II) report Dec ‘98

— Remaining programsreport July ‘99

e Our challengeisarguably much greater

rcoleman@ar.navy.mil, www.ace.navy.mil, www.acq-ref.navy.mil, (703) 633-8300 x4536, 11/10/99, 26 BTN CONE € EEELLNE
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Target Cost (and thus CAIV) In Practice

Q" S .f.\V%w '
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CAIV vs. Target Cost in Practice

Differencesin “demographics’ of CAIV vs. TC practitioners
- Longer average product development times (question 4)

Had fewer competitors (12g)

Relied more on skilled labor (12n)

Had wor se cooper ation among divisions within the company (14a)
Had more participation by Product Planners, lessby Ops & Mfrg

Differencesin practice of CAIV vs. TC practitioners
Did more Value Engineering (9f)

Did less Reverse Engineering (99)

Had more supplier involvement (13 a, b, )

Had better dealer support (14c)

Found it more important to beat the competitor'sprice (16c)

Aerospace & Defense Target Cost Adopters, compared to non-Aerospace & Defense Adoptersin the
1998 CAM-| Target Costing Best Practices Survey
All differences wer e statistically significant

rcoleman@ar.navy.mil, www.ace.navy.mil, www.acq-ref.navy.mil, (703) 633-8300 x4536, 11/10/99, 28 WIS CNE AL
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Does Target Cost Do the Job?

|sit on thescalethat CAIV & TOC
need to be?

Does it yield the same types of benefits
as CAIV & TOC?

rcoleman@ar.navy.mil, www.ace.navy.mil, www.acq-ref.navy.mil, (703) 633-8300 x4536, 11/10/99, 29
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T < R eSLI I tS Briefings, CAM-1 2nd Annual International
Target Cost Conference, October 1998

* |stheresult from TC of the order of magnitude needed
for CAIV & TOC? Some examples:

— Japanese TC:
o Up to 13-17% continuing annual cost reduction

— Rocketdyne RS-68

* 50% Production Unit Cost reduction
* 65% non-recurring cost reduction
* 60% timeto market reduction

— Boeing Scandanavian Belly loader
o 72% cost reduction

— Boeing 757-300
* 43% cost reduction

Answer: It iIson the scale needed

._ 73“3"‘4* 2
—~ [ - \:é_-:_
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Benefitsof TC

@
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v

Time

ncreased overall profitability
Reduced manufacturing costs

manufacturing

Briefing, Washington, DC

CAM-| Target Cost Best Practices Study
Dr. S Ansari

Listed from most achieved
to least achieved

Reduced the costs of new products before

Met or exceeded customer expectationsfor our

or oducts

customersvalue

oroduction begins

Introduction

Reduced the cost of purchased materials
Resulted in product features and functionsthat

Developed a mor e profitable product mix
Decr eased the number of design changes after

Reduced thetimereguired for new product

Answer: It doesyield the desired benefits

NRLRL
L [P
M
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IsTarget Cost = CAIV & TOC?
Y

— It lookslike g
—It quac like

)

— . =
T Rg—

T
e
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CAIV & TOC

T g
X ““I.I L} h',-,_‘_
%
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The Changein The Decision Point!

 Thekey point of CAIV Isto agree upon atarget cost
(cost objective), based on affordability
consider ations, which will shift the decision point

» Discussion in the past involved funds::
“required” vs. “budgeted”

* Fundsusually converged at the expense of other
programs, or,

« Coming late in the game, limitations dictated bad design
choices, loss of features, quantity cutsor all three.

e Discussion _should Involve designs::
“unconstrained” vs. “affordable’
* Which can converge intimefor optimal trade-off.

e Thisisasnhift in both time and space....

1“A Framework for Costing in a CAIV Environment” (Coleman, Mannareélli), DODCAS 1996
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Old Paradigm?

Briefing, Washington, DC

National Economic
Realities

\
TOA

Appns
N

National Security
ODbjectives

I
Reqgts

Compromises

/

Design

\

Funds

LCC

~><———

During FYDP

e
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New Paradigm?

I
Affordability shall be assessed at each MS decision point beginning with program initiation

- DoD 5000-2-R Sect 2.5 Ch-3

National Economic National Security

Realities ODbjectives

I Reqgts
TOA

\ Trades

Appns

N Design
v
| Funds| ov LlLcc
These must be carefully

estimated to avoid later
problems Before FYDP

.......
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Deter mine Affordability

A$ Plot Comm”:ted Funds A$ PIOt POSS| ble PI‘OfIleS

TOA

Proc
RDT
0&M
> Yrs Yrs

¢ Plot Available Funds
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Deter mine Affordability - The Current DoD Reality

A$ Plot Committed Funds

TOA

Proc

RDT
o&M

> Yrs

¢ Plot Possible Profiles
A

> Yrs

¢ Plot Available Funds

> Yrs

\. "5- q‘\_r"n 'V,

.
g S
—nl -

z o
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Determine Target Cost and Program Profile

$ |nitial Program Profile |
A Program remains

/’ within available

funding
Yrs
Deter mine Target Costs
Design Trades Final Program Profile
Perf \ N
A\ Cost
»
\ IEInge! Lesks 4
- Unit cost vrs
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TOC Within the DoN*

e OSD isestablishing TOC Pilot Programs

« TheDoN TOC reduction initiative requiresreduction of
“the cost of ownership of current and future systemsin
order to identify funds which can be used to support the
recapitalization and moder nization of the Navy.” Tothis
end, establish aformal TOC Reduction plan

e Establish cost baseline

— ldentify cost drivers
— Develop specific reduction initiatives
— Develop metrics
— Report progress at regularly scheduled metrics briefs
— Every ACAT Program will:
* Revisecurrent approved APB
» Establish TOC Objective and Threshold
e Submit TOC Reduction Plan & APB Revision to MDA:
— ACAT I/I1 NLT Dec ‘98
— ACAT HII/IV NLT Jun ‘99

*ASN(RD&A) Memo Implementation of TOC Baselines in the DoN of 26 Mar 98
rcoleman@ar.navy.mil, www.ace.navy.mil, www.acq-ref.navy.mil, (703) 633-8300 x4536, 11/10/99, 40 LT COVIE 6 AELLENE
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DoN R-TOC Pilot Programs

1. Aviation Support Equipment
2. H-60 Series Helicopter
3. Standoff Land Attack Missile -Expanded Response

(SLAM-ER)
4. AEGIS Weapon System
5. EA-6B

6. AN/BQQ-10 Acoustic Rapid COTS Insertion

7. Meteorological and Oceanographic Systems
(METOC)

8. Airborne Mine Counter Measures
9. Advanced Amphibious Assault Vehicle (AAAV)

10. CVN-68 Class Carrier, RIPP-IT
P
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R-TOC PLANNING PROCESS

..........................
At -

) R-TOC Pl
i = 10 Year view

*  Details Active or
Planned Initiatives

+ Peaform|Systern Analysis
', hlission Performance ~_® Includes asectionfor
W, Clost il ™. “Potential” Initiatives -~

+ Identify Initiatives
« Determine —~ = & T

potential
Resources
+ Scopein |

% Investments
% Savings « Eval
L RO
w-
Inx

Activity

| Initialive
Tracking

o 18I i
%
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TOC Challenges (Editorial comment)

 Programsaredirected to manageto TOC, reduce TOC,
and tradeto TOC, but

— TOC databases essentially do not exist,though the servicesare
striving to broaden their data, particularly in O& S

— TOC isoften confused with LCC, though it is broader, including
formerly indirect, and hitherto ignored costs

» TheDoN formerly omitted indirect costs from L CC, whereas OSD always
included indirect costs.

» Definitionswererecently adjusted to achieve alignment
— TOC isoften erroneously reduced still further down to O& S costs,

duetotheterm “ Ownership”
» LCC also often confused with O& S cost

 What should you do, if you cannot captureall of TOC?

— At abare minimum, trades and decisions must striveto includethe
effects of all knowable costs which fluctuate as a result of thetradeL
off candidates.
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TOC & CAIV Challenges: Historical! Cost Growth
P

n
Since TOC and CAIV set lower cost targets,
[ we must remember historical lessons:
| & 6 1
S Average program cost growth
S R&D 21%, Prod 19%
L S .
= n Fraction of programs ending on
% 4 _or under cost target:
6 7-16%
o 3n
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TOC & CAIV Tools
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Toolsfrom Industry

W VT
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Target Costing Tools[1]

c| ¢« Cross-functional teams (IPTs) for problem solving
4 — Single most used tool Listed from most used
— Correlated with all other tools to least used

e Multi-year product & profit planning
« DTC (cost objectives, goals, and thresholds throughout)
« DFMA (optimize interactions)
e Continuous | mprovement activities (Kaizen)
TQM @nificantlym
» Benchmarking Aerospace & Defensc T
* Value Engineering! (includes performance trades)
o Competitor cost analysis
 QFD (document and understand requirements)

ofololojolojofofo
OHFOHOHOHOHOHOHO RO
]

Adoptersuseall 13 tools more!

1 OMB Circ. A131
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Target Costing Tools[2]

o Certain toolsdid not show significant differ ences between
Adoptersand Non-Adopters, nor werethey correlated
strongly with other tools:

— Activity-Based Costing/M anagement (ABC/ABM)

— Cost tables Used significantly%
Aerospace & Defense T

— Tear down analysis’Rever se engineerin B ¢
o Integrated Data Environment (I DE) was not asked on the
survey

* No correlation between tools and maturity

RLAL
L [P
M
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TC Tool Usein Aerospace & Defense

D
=3

e Crossfunctional teamsfor problem solving
« Multi-year product and profit planning Listed from most to
e Design to cost* least used
) TOtaI_ Qual It_y M anagement SyStemS ) CAM-I Target Cost Best Practices Study
« Continuousimprovement activities (Kaizen) Dr. S. Ansari
e Design for manufacture and assembly
« ValueEngineering *
 Benchmarking
e Quality Function Deployment
o Competitor cost analysis
Tools Not Used Significantly More By TC Adopters
o Activity-based costing/management
 Cost tables
« Tear down analysis/reverse engineering **

* significantly more than non-A&D Adopters
** gignificantly less than non-A&D Adopters Q»M(%
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Tool Familiesfor Target Costing

- c
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How TC Tools Apply by Program Phase

Concept | Development | Production

QFD

DTC

Manufacturing Involvement

Value Engineering

Support Ratios

Overhead Rates

Supply Chain Involvement

ARO ACETOC Symposium, May 99 - Gary Toyama, Keynote Speaker
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SmaII Programs

ACAT IHI1/1V roughly 200 peopleor less
« CAM-I survey analysis, 500 people or less

 Lower market share, less pressureon profit margins,
lower barriersto enter market (12adf)

o Shorter product development times (4)

o Greater willingnessto experiment with new ideas (10a)
 Morepressing problems (18c)

o Estimate Distribution/Logistics costs more (7d)

e Lesslikely toreduce profit margin, morelikely to
reduce reliability/longevity (27bd)

e Increased role of suppliersin design (29b)
« Moretargetsfor purchased parts(34b)

All other findings are the same

4“ e
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TC Tools - Definitions

 Designtocost (DTC): A method to ensurethat product
designs meet a stated cost objective. Cost isaddressed
on a continuing basisas part of product or process
design. Thetechnigue embodies early establishment of
realistic but difficult cost objectives, goals, and
thresholds and then managesthe design until it
conver ges on these objectives.

e Design for manufacture and assembly (DEMA): A
simultaneous engineering processthat optimizesthe
relationship between materials, manufacturing
technology, assembly process, functionality, and
economics. It seeksto ease manufacture and assembly
of partsor eliminate parts.
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TC Tools - Definitions

 Valueengineering: A systematic method of evaluating
the functions of a product to determine whether they
can be provided at a lower cost without sacrificing the
features, performance, reliability, usability, and
recyclability of the product. Generally used at the
design stage of a product to improve customer value
and reduce costs befor e production has begun.
Required! to beused in the Federal Gov't.

e Quality function deployment (OFD): A structured
matrix approach to documenting and under standing
customer requirements and translating them into
technical design characteristicsfor each stage of
product development and production.

1 Circular No. A-131 "Federal agencies shall use VE as a management tool, where appropriate, to
ensure realistic budgets, identify and remove nonessential capital and operating costs, and improve and
maintain optimum quality of program and acquisition functions.
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Toolsfrom DoD

Including:
Toolsdeveloped by DoD with broader applicability
Discussionstailored to DoD

MRIRLIET
Lt LI
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Affordability Deter mination

e Earlier inthebrief, we saw how CAIV has
created a paradigm snhift

 Werecognized a need to predict budgets
from National Economic Realities

 An example of an Affordability
Deter mination model isthe CIBA model
(Commodity Investment Balance
Assessment), which isbeing installed in the
Navy ACE
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Trade Basics
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Briefing, Washington, DC

Cost Response Curvest (CRCs)

* Relatetotal or phase coststo some specific attribute
or decision variable

e Developed from cost estimating models
—Yield coststhat the cost model would, but are portable &

easy to use
—Must very nearly replicate cost model output to be usable

e Portray, onevariableat atime, the effect of
changing variables.

— Allow decision makers and non-cost analyststo
experiment with oper ational parameters, with coststhat
remain faithful to the underlying cost model

1 “Cost Response Curves - Their generation, their use in IPTs, Analyses of Alternatives,
and Budgets’, DoDCAS ‘96, K. J. Allison, K. E. Crum, R. L. Coleman, R. G. Klion; -
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Cost Response Curves

T CRC

Phase
Cost

LCCE Model
Predictions

0O&S Cost
VS.
Speed

Performance Parameter —

#
M
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Perfor mance Estimating Relationships' (PERS)

« PERsareneeded to conduct meaningful trades
— But performance parametersnot are often found in cost estimates
 Most cost estimates contain Cost Estimating Relationships (CERS)
based on weight and other parametersformerly pre-eminent in Design

— Theseweredesired in the past, since weight is often the best known
parameter a design, especially in any granularity

o Some CERswith useful parameterswere considered, but re ected since
they gave less accurate predictions
— These equations must be re-discovered and brought into use
o Cost estimatorsand designers must make a conscious effort to shift
their focusto more useful parameters
 |f PERsarenot good enough predictors, they can be“calibrated”
— Re-set they intercept to passthrough a point predicted by a better CER
— Usethe PER to predict best departure dopesfrom a best starting point
— Re-calibrate periodically as deemed necessary
1“ A Framework for Costing in a CAIV Environment” Coleman, Mannarelli, DODCAS ‘96
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Calibrating PERs

Original PER

$Y,

PER Estimate

Performance Parameter —_
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Calibrating PERs

Best
Point Estimate
from a CER

$Y,
$Y,

PER Estimate

Performance Parameter —>
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Design, Cost & CAIV Process

Nominal Design and Likely Alternatives

CERs, PERs, AR Effects |
|

Initial CER-Based LCCE Engineering Design Equations
|
Calibrated PERs, CERSs, Initial CRCs

|—‘ Populate Trade Modd

sl o S orc
0o

st
Legend: HF EEEEEEEEEEEEEEEERN
Toreach TC < or Re-enter

Engineering U

Costing N CRCs
Recalibrate PERS = 7PN
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Systems Dynamics

o Systems Dynamics can show the “ give-and-take”
of the system, and will allow easy visualization of
thereaction of the system to changesin parameters

 Thedevil isin thedetails- population of SD

modelsischallenging, but do-able

— No other modeling approach will give the dynamic
reactionsin a what-if way

o Several SD cost models are being deployed in the
ACE.:
— DDI’s SNAP Model
— NCCA’s OSCAM M odel
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OSCAM Mode Overview

o Standardized, yet flexible approach to
estimating/analyzing O& S costs and availability
— OSCAM (Ship) for new & in-service ships
— OSCAM (Systems) for new & In-service ship systems

— Thereisan Aviation model planned, but it will take
over ayear

— No USM C mode! asyet planned

* Developed jointly by NCCA, UK MoD and HVR
Consulting Services Ltd.

www.ncca.navy.mil
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Activity-Based Costing (ABC)

e TOC Reduction Cost involves all costs

 Onemethod helpful for thisis ABC, which assigns costs
to the activities by which they areincurred

e The CAM-I survey showed that ABC isnot common in
manufacturing, and isnot a signaturetool of Target
Cost ... thiscontradictsearly U. S. thought on Tar get
Cost, and needsfurther study

— Thus ABC may not be practicablefor CAIV

— ABC is, though, a powerful cost reduction tool for
e Reducing overhead
* Reducing costs of “processes’
e “Right sourcing” especial